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RAILROAD SHOPS and POWER STATIONS.
INTRODUCTION.
The rapid growth and improvement of Railways in the past 
few years, "both in track and rolling stock, has rendered it 
necessary for many roads either to increase gre; tly their ex­
isting shops or to build new ones or both. Up to the present 
time there has been no very extensive study made of the general 
characteristics and plan of railway shops and the reasons under­
lying their construction. It is the purpose of the author in 
the following pages to set forth as briefly and concisely as 
possible the plans of existing shops, to compare them, and, as­
suming a given case, to select such power generating equipment 
as to him shall seem most fitting and economical. This article 
therefore divides itself into three parts viz:-
(I) Collection and reproduction of general 
shop plans.
(II) A short comparison of the same.
(III) The planning of a power station for a 
given case.
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On account of the primitive state of repair shop design 
no very definite or specific rules can he laid down as govern­
ing their general plan. There are, however, certain fundiment- 
al principles which should underlie the location, layout and 
equipment of any shop and its power plant. Among these might 
he mentioned the following:
1. The location.
(a) The shops should he easily accessible
from all the divisions of the road which 
they serve. They should therefore he 
centrally located on the main line.
(h) The shops should he so placed that fuel, 
lumber, iron and other supplies may he 
easily and quickly transported to or 
from them.
Of course other considerations,such 
as nature and availability of ground, 
labor, etc., may require careful atten­
tion, hut, as most railway shops are lo­
cated in towns or small cities where land 
is comparatively cheap, and the danger 
from labor difficulties is reduced to a 
minimum, these phases of the question 
may here he ignored with impunity.
2. The General Plan.
This depends upon:
The nature and amount of work to he 
done. Thismay he determined pretty 
accurately
from existing conditions. It is always well, however, 
to make allowance for the growth or expansion of the 
shops, resultant upon increased business of the road.
(b) The method of power distribution. There are three 
general methods availablefor railway shops viz;- 
(l) Steam, (2) Rope drive, and (3) Electricity. The 
first is objectionable not only on account of the ex­
cessive condensation in the steam mains or conduits and 
the consequent loss of efficiency, but also on account 
of the greater cost of installing several small units 
instead of one large one,(each building or at best each 
group of buildings requiring at least one engine). 
Furthermore this method of distribution entails a loss 
of economy due to the fact that a large engine will run 
on much less steam per horse-power-hour than a small 
one.
The second method of power distribution mentioned 
is objectionable mainly on account of the low efficiency 
of long rope drives. This method, therefore, requires 
that the buildings should be grouped closely together; 
and they are likely to be so placed as to be cramped 
and inconvenient on account of lack of space, to say 
nothing of the increased danger in case of fire or other 
disaster.
Electric distribution seems to be by far the most 
convenient and economical of the above mentioned methods 
of power transmission.For such distances as are employ­
Id'
ed in railway chops, power may he transmitted by this 
method with hut very slight percentage of loss. Purther­
mo re, electric distribution does away, in many cases at 
least, with line and counter shafting and the friction­
al looses attendant upon their use.
Generally speaking the power plant in any case 
should, in order to minimize losses, he placed near the 
center of the chops. This does not signify that it 
should he in the middle of the ground covered, but that 
it should he as near as possible to the center of 
gravity of the power consuming machinery. Other con­
siderations, such as ease of supplying the plant with 
coal, water, etc., must he carefully taken into account. 
In some of the most modern shops of the country (e.g.
C. & E. I. chops at Danville 111.) where electric dis­
tribution is employed, the power house is placed well 
to one side of the shops and where it is easily access­
ible from the main line of the road for coal supply and 
ash disposal.
In the design of railway shops the successive or contin­
uous movement of material through them should he held 
constantly in mind; that is, the buildings and appliances 
should he so arranged that the material or work going 
through the shops should never he obliged to pass over 
the came ground twice. For instance, lumber should he 
taken from the yard or dry kiln, pass into one end or 
side of the mill, he dressed or otherwise finished,
passing on from one process or one machine to another 
in the same general direction as that in which it enter­
ed the mill until the finished pieces, ready to he used 
are run out either into the car rejjair shop proper or 
into the storage sheds. The same should he true of 
iron passing through the foundry and machine shop. Es­
pecially is this true where a piece of work has to he 
taken into several machines or to pass through several 
buildings before -it is finished.
2. A study of the shops above illustrated shows that they 
belong to two general classes viz:- (a) Shops which have been 
built entirely new within the pact few years, or have had, at 
most, but few additions. To this class belong such 
shops as:- The Wisconsin Central, Fond du Lac, Wis.;
The Colorado & Southern, Denver, Col.; The Lake Shore & 
Michigan Southern, Collinwood, Ohio; and the New Work, 
New Haven & Hartford, Readville, Macs.
These are typical of the best designed car shops 
in the world.
(b) Shops which are the result of a gradual growth from 
a smaller beginning. This class includes such shops as 
The Chicago & Alton, Bloomington, 111.; The Atchinson, 
Topeka & Santa Fe, Topeka, Kan.; and The Chicago & 
Northwestern, at Chicago, 111.
In the shops mentioned under the last class, the 
original lay out has been so added to as almost to ob­
literate any semblance of a plan.
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III. v/e now turn our attention to a study of the power station 
proper. Let us assume that a power plant is needed to supply 
such shops as those proposed by Mr. George A. Danon. Further­
more we will suppose that these shops are located in central
coal
Illinois or in some other bituminous^bearing region where coal 
may he obtained for from $1.25 to il.50 per ton.
The power house should be built of brick or stone of neat 
but not elaborate architectural design. The smoke stack should, 
on account of its greater durability and neatness, be built of 
brick instead of steel. The boiler furnaces should be connect­
ed to the stack by a sheet steel breeching.
With the price of fuel above assumed an elaborate system 
of coal conveying machinery, automatic stokers, compound engines 
steam super-heaters, condenser etc., etc., are not economical, 
and if installed would not save enough fuel to pay interest on 
the money invested.
There are two natural divisions of the power plant, viz:- 
(l) The Eoiler Room, and (2) The Engine Room, and it is our 
purpose to discuss them in order.
(l) The Boiler Room.
By the boiler room is meant the place where steam 
is generated. In a general sense this includes the 
means of coaling the plant, disposing of ashes, etc. 
The boilers for the case in question should be of 
150 H.P. each,of the horizontal multitubular type 
and five in number,carrying a pressure of 120 lbs. 
Four of these boilers may be fitted with ordinary
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grates while the fifth should he fitted with a grate 
suitable for burning wood, saw dust, planer shavings, 
and other refuse from the wood mill. Coal will be sup­
plied to the furnaces from push cars, one car to each 
boiler. These push cars get their coal from steel hop­
pers, placed in front of the boilers and just outside 
the main building. A trap door in the bottom of each 
hopper allows coal to run from it into its push car 
which is on a track directly underneath. The tops of 
the hoppers should be on a level with the top of an 
ordinary flat car side board. These flat cars may be 
run in beside the power house on a raised track if nec­
essary. Both hoppers and flat cars should be under a 
shed roof.
Ashes may be disposed of by means of a small car 
(with elevating device at one end of the track) running 
the entire length of the boiler room and serving all of 
the furnaces. This car will be elevated after passing 
out of the boiler room and the ashes dumped into flat 
cars.
Each boiler will be fitted with an injector, and 
the entire battery of five will be supplied with one 
feed water pump.
(2) The Engine Room.
The engine room may be said to consist of two 
stories, the main floor and basement, and should be 
separated from the boiler room by a brick partition.
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Both the main floor and basement floor of the engine 
room should be of cement, the latter floor on a level 
with that of the boiler room while the former should be 
about nine feet higher. As far as possible all pipe 
connections, steam traps, etc., should be placed in the 
basement. Here also will be placed the air receiver, the 
fire pump, and such other pumps as are necessary to 
furnish hot and cold water for washing out locomotive 
boilers at the round house. The fire pump should be 
of the duplex, double-acting type, capable of handling 
1000 gallons of water per minute at a fire pressure of 
100 lbs.
On the main floor should be placed the engines, 
generators, air compressors, etc. This apparatus will 
consist of the following machines, located as shown by 
the acconpanying diagram:-
1. A two-stage, direct acting, steam driven air 
compressor, with a capacity of 1000 cubic feet of free 
air per minute to a pressure of 120 pounds per square 
inch. This pump discharges into the air reciever in 
the engine room basement, which supplies air to the 
boiler shop erecting, machine, and upholstery shops, 
and to the air hoists over the repair tracks. This air 
compressor should be fitted with a fly-ball governor and 
also an air pressure governor as well. The former will 
prevent too rapid running while the latter will stop ■
the engine when the pressure in the tank rises above 
120 pounds.
2. A 175 H.P., simple, high speed engine making 
230 R.P.M. direct connected to a 100K.W. direct current, 
compound wound generator, with a potential of 220 volts. 
This voltage is chosen because it lends itself with 
equal ease to both light and power purposes.
3. A 340 H.P., simple, high speed engine making 
200 R.P.M. direct connected to a 200 K.W. direct cur­
rent, compound wound generator with a potential of
\
220 volts.
Both of the above described engines must be able 
to develop the designated horse power when running at 
the speed named and taking steam at 115 lbs. pressure 
and exhausting into the heating system at a pressure 
of 5 lbs.
4. A switch board of neat and convenient design 
should be placed near the wall behind the generators.
It should be fitted with all necessary instruments in­
cluding two recording watt-meters.
5. A convenient wrench board holding all wrenches 
spanners, etc., etc., used in connection with the sever­
al machines located in this room should be placed on the 
wall in front of the generators.
6. A 10-ton hand crane, mounted on a track running 
the full width of the building, should completely span 
the engine room.
Sufficient space should he left at the end of the
room for a future additional engine and generator, so 
that, in case it becomes necessary to make the addition 
provided for in the plan, it can he done without inter­
fering with the arrangement of apparatus in the power 
stat ion.
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